SUBSTITUTE SPECIFICATION (WITH MARKINGS) 




'mage Pick-Up Apparatus 



DESCRIPTION 



Technical Field 

The present invention relates to an image pick-up 
apparatus such as video camera or still camera, etc., and more 
particularly to an image pick-up apparatus capable of 
displaying a picked-up image on a display unit. 

This Application claims priority to of-— _ Japanese Patent 

Application No. 2003-015165, filed on January 23, 2003, the 
entirety of which is incorporated by reference herein. 

Background Art 

Hitherto, light-weight portable t-h-e-r-e -have bee-n 

popularized small - sized image pick-up apparatuses such as 

digital still c ame r a s — or- — eari^-r-e— --i-^eg-ra-ted — t-ype and----- vi deo 

c ame r as have become popula r wh-ieh --• -are light- -in—weight- and are 

e-a-s-y i-n per-t-a-b-le use. Since such small-sized image pick-up 

apparatuses are small and light in weight, but thcy arc poor in 
stability, unwanted so movement and/ or vibration 



picture- taking (hereinafter simply referred to as hand 
movement) is apt to take place. 

In view of the above, small-sized image pick-up 
apparatuses capable of correcting such hand movement have been 
used. The hand movement correction is performed by detecting 

hand movement quantity -i-n-d-i-ea-t-i--ng J_direction and e-r- magnitude 

of hand movement^ and using the movement quantity to thcrcaftor 
■t-o correct for image movement or shaking— ob:— tHe--ba-s-i-s—of — hra^d 
movement- - quanrt-i-t-y . 

As a method of detecting hand movement quantity, there is 
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mentioned a method in which an angular velocity sensor for 
detecting angular velocity in a vertical direction and an 
angular velocity sensor for detecting angular velocity in a 
horizontal direction are provided at a small-sized image pick- 
up apparatus , the - to de-t eet angular -ve-loe-i- 1 -ie-s- d e-t-eeted by 

respective — angular — velocity — sensors — to — integrate — the detected 

angular velocities being us_ed_ to detect hand movement 

quantity. In addition, there is mentioned a method of 
extracting components necessary for detection of hand movement 
quantity from an image signal of thea previous frame and an 
image signal of a current frame^ — which- — have — -been-— out-pu-t-t-ed 

from-the----^ to - -defceet- -hand -movement qua-n-t-i--t-y 

by- the wherein hand movement quantity is detected by a 

representative point matching method, etc. 

As a method of correcting image movement or shaking, 
there is mentioned a method in which a variangle prism 
(hereinafter referred to as VAP) is provided at a small-sized 
image pick-up apparatus to change the optical axis in 
accordance with detected hand movement quantity. However, when 
a-t-he VAP is provided at the image pick-up apparatus, 
miniaturization of the image pick-up apparatus is difficult 

d-i-sa-dva-n-t-ageo-u s- to mi-n-i-a-t-u-r-i-z-a-t-ion because the lens unit 

becomes large . 

On the other hand, as a method that .lends itself 

t oe-f -f eeti-ve for miniaturization of the image pick-up 

apparatus, there is mentioned, as shown in FIG. 1, the so- 
called electronic hand movement correction system in which 
there is provided a CCD (Charge Coupled Device) 200 having a 

region whe-re -area of -region cons tituted by effective pixels 

(hereinafter referred to as effective pixel region) Y which is 
broader than an ar e a o f image generation region X from which an 

image signal finally serving as an output.... image is 

generated, output-ted to move po-si-t-ion o-f -the- The image 

generation region X is moved relative to se-t- at- the effective 
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pixel region Y to thereby correct image movement or shaking by 

quantity — corresponding — fee — hand movement — quantity. I-n — Tfe he 

electronic hand movement correction syste m prevents -, i-fe — i-s- 

prevented- that sp-aees projected onto images o-f respeetive 

•f-rames are s-h-i-f-t-eet the shifting of frames due to • by- the 

influence of hand movement , — fee — thereby generating goncratc 
image s -HHtta^e in which hand movement has been corrected. 

Me anwh i 1 e , there are increasing numbers of i-n the s-m-a-1 -1- 

•sized- image -p-i-ek~ tip -app-a-r-a- tu-ses image pick-up apparatuses 

capable of picking up both moving pictures^ (images) and still 
image s~---h-a-ve---bee« — i-ner-ea-sed. However, in the case of a still 
picture ( image ) ----p-i-eked- -up- - b^ when 
hand movement takes place within exposure time, image movement 
or shaking takes place because a picture signal which has been 
corrupted by causcd — fee — undergo — influence — e# hand movement is 
outputted from the image pick-up element. 

However, in ant-he electronic hand movement correction 
system, it is impossible to correct influence of hand movement 
during exposure. Namely, athe small-sized image pickup 
apparatus employing anfehe electronic hand movement correction 

s y s t em fe-r -the pu-rpos-e o-f re-a-l-i-zing- amendable to 

miniaturization cannot sufficiently correct for hand movement 
that occurs during generation of a—ef still picture (image) . 

In view of the above, ant-he image pick-up apparatus 

employing the electronic hand movement correction 

provides -system a-l-l-ow-s- improvement in picture quality in the 

case of moving images as compared to still images. o^ — image — to- 
be"- -p-r-e-fe-re-nt-i-aA~---a:S — eomparr-ed — to—ex-ee^t-ie^-- -o-f — fehe-"ha-n-d---mo-verae«t- 
eer-r-eefe-i-on-"--when-----i^ 

e-n-ti-ret-y- e-f- the e-f-f-eet-i-v-e pixel- r-e-g-i-o-n -Y- at- fe-he -image 

ge n e ration region X to gen e rate image — from imag e — signal of all 
e-f-feefe-i-ve — p-i-x-e-l-s — -fee- — t-he-r-eb-y — ge-ner-ate — s-fe-i-t-1 — -p-i-et-u-r-e — ef — hi-g-h 
•re-s-el-ut-i-o-n-v- 

Further, in at the image pick-up apparatuses, there are 
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instances in which a wher-e manual focus control f unction_for- -to- 
manual ly control ling— the focal point is provided along with 
an electronic hand movement correction function. As shown in 

FIG. 2, when an image pick-up apparatus 201 having a manual 

focus control function along with an the electronic hand 

movement function picks up an image of a still picture, CCD 

200 converts the optical image — o-f —efefj-eet which has been passed 

through a lens portion 211 into an electrical image signal to 

output -the image --si-g-Barl- . Then, the image signal outputted from 

the CCD 200 is converted into a digital signal by an analog 

front end 212. Further, an image signal processing unit 213 

processe s implements- pr-o-ees-sing to the image signal outputted 

from the analog front end 212. The image signal processed by 
the image signal processing unit 213 is once recorded into a 
memory 214, and is then displayed on a display unit 216 in 
accordance wi tha^~iwag : e""by"ee«-tr^)-l--"^e-f""- a display control unit 
215. The user U-ser operates a manual focus control unit 217 
while observing t he v-i-sua-l"l-y-"recogn-i-z--i-ng image displayed on the 
display unit 216 to thereby manually control the focal point. 

Further, there are instances in whichwhere the image 

pick-up apparatus 201 performs an ha-s auxiliary function to 
enlarge the image displayed on the display unit 216 during when- 
focal point control — i-s — controlled . When the image is enlarged 
by the auxiliary function, a microcomputer 218 first sets an 
enlarged image generation region W within image generation 
region X as shown in FIG. 1. Further, the microcomputer 218 
controls a timing generator (hereinafter referred to as TG) 
219 to thereby-— control the output of image signal from the CCD 
200, or to control the read-out of image signal from the 

memory 214 so as to the-reby deliver an image signal 

corresponding too -f — the enlarged image generation region W to 
the display control unit 215. The display control unit 215 

prepares an image enlarged image of s-q a-s to- take a 

predetermined size based on f-rom the delivered image signal and 
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displays - t-o— d-i-op-l-ay the enlarged image on the display unit 

216. When the enlarged image is displayed on the display unit 
216 during-i-n perfo rmin g manual focus control, it is easier for 

the user to visually assess the effect of use-r-beeomes e-a-sy- -t o 

-v-i-s-uar-l-ly r-eeeg-n-i -z-e -image to -f -aei-l-i-t-a-t-e exeeu-fe-i-on - -of- arbitrary 

focus control . 

However, a moving picture (image) displayed on the 

display unit 216 is sensitive to a-pfe to undergo i-n-f 4-uenee -of? 

hand movement . That is, since the image - a-eeo-r-d-i-ng- ars -i-t- i s 

enlarged , the go that image movement or shaking becomes large. 
Moreover, since hand movement correction is not performed when 

a still image of- s-t-i-1-1 -p-i-et-u-re is picked up, the enlarged 

image generation region W is set at a predetermined position 

even if hand movement takes place. Namely--,- s-i-ne-e T herefore, 

the image displayed in the enlarged state on the display unit 
216 has large image movement or shaking andj it becomes 

di f f icul t for the user to observe the v-i-sua-l-ly reeogni-ze 

image displayed on the display unit 216 when performing - t-o 

p e rform — arbitrary focus control . Thus — Namely , although an 
enlarged image is di splayed on----w-i"th- — res-peet- — fee — t-he di splay 
unit 216 for the purpose of facilitating execution of focus 
control, it becomes difficult for the user to perform 
arbitrary focus control. 

Further, in the image pick-up apparatus 201, image 
controls such as focus control, white balance control and/or 
exposure control, etc. are performed on the basis of an image 

signal corresponding to a predetermined area ofo -f a 

p-rede-fe-erm-i-ned— ^ the light receiving surface of CCD 

200 (hereinafter referred to as control signal generation 
region Z) . The control signal generation region Z moves by the 
same distance in the same direction as that of the image 
generation region X — if* — a-eeeHed-anee — wi-t-h~-mo-vemen-fe- — e--f- — the — ima-ge 

gener-a-ti-o-n region X. As the result of the fact that the 

control signal generation region Z moves by the same distance 
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in the same direction as that of the image generation region 
X, the effect of hand movement on image signal of the control 

-less influence or - -ef f ect- of the -hand -movement Namely-/ -there 

is employed- ---ou-e-h an arpproa-e-h t-o move po s i t -ion— o f t he— eo-n-t-roi 

signal — generation region Z — in accordance with hand movement to 

to •s-u-i-t-a-biy -pe-r-fo-r-mv at- -the image -p-i-ek— up—appa-r-a-t-u-s "2-01-y focus 

control, white balance control and/or exposure control, etc. 
is reduced on — the basis — of — image — signal — having — less — effect or 
-i-n-fi-Urenee-"0-f"" h-a^d-iaovement- . 

However, in the image pick-up apparatus 201, since hand 
movement correction is not performed when an image of still 
picture is picked up, the image generation region X is not 
moved. There f or e Namcly , the control signal generation region Z 
is not— a-l-se moved. 

Accordingly, the image signal outputted from the control 

signal generation region Z is corrupted by -res-u-l--t-s in s-i-gna-1 

whi c h — has — b ee n — caus e d — to — undergo — influence — of — hand movement . 
Namely, in the image pick-up apparatus 201, since white 
balance control, and/or exposure control, etc. are performed 
on the basis of an image signal that is corrupted by whi-eh— h-a-ve 
been — caused — to — undergo — influenc e — o# hand movement, it becomes 
difficult to suitably perform white balance control and/or 
exposure control, etc. Accordingly, still picture (image) 
obtained by the image pick-up apparatus i s cor rupt ed res-u-l--ts--i-n 

image — tn — which — hand — movement — i-s — not — corrected, and — image 

eont-rois s-uoh — -a-s- — wh-i-t-e — baia^ee — een-t-r-ol a-nd-/o-r- e* 

een-t-r-oly et-e-.- are-net— -also— su-i-t-abl-y—per-f o-r-med . 



Disclosure of the Invention 

The present invention has been proposed in view of the 

eonv-e-n-t-io-na-1 -aet-u-al- circumstances as described above, and its 

object is to provide an image pick-up apparatus adapted for 
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moving an image generation region in accordance with hand 
movement quantity to thereby perform hand movement correction, 
wherein when hand movement correction is not performed, 
arbitrary focus control can be manually performed with ease, 
and an image for in -which image controls such as white balance 
control and/or exposure control, etc. have been suitably 
performed can be picked up. 

The image pick-up apparatus according to the present 
invention is directed to an image pick-up apparatus adapted 
for enlarging a predetermined region of pick-up apparatus 
comprising: an image pick-up device for converting optical 
image of object into an image signal to output the image 
signal; hand movement detecting means for detecting hand 
movement quantity, image generation region setting means for 
setting image generation region at the image pick-up device, 
enlarged image generation region setting means for setting 
enlarged image generation region within the image generation 
region; and image generating means for generating image of a 
predetermined size from image signal of the image generation 
region or the enlarged image generation region to display the 
image thus generated on the display unit, wherein the image 
generation region setting means sets image generation region 
within a predetermined region, the enlarged image generation 
region setting means sets set position of the enlarged image 
generation region at a position moved from a predetermined 
position in accordance with hand movement quantity, and the 
image generating means generates image enlarged so as to take 
a predetermined size from image signal of the enlarged image 
generation region to display the enlarged image on the display 
unit . 

Accordingly, in the image pick-up apparatus according to 
the present invention, although image generation region is set 
at position moved by quantity corresponding to hand movement 
quantity by image generation region setting means to thereby 
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perform hand movement correction, when image generation region 
setting means sets image generation region within a 
predetermined region and displays enlarged image with respect 
to the display unit, image which has been enlarged and has 
been caused to undergo hand movement correction can be 
displayed with respect to the display unit. 

Brief Description of the Drawings 

FIG. 1 is a view depicting several image regions 
used showing — setting — e-f — image — generation — r e gion — a**d — setting — 
ee-n-fe-irei- — sign-ai — g^ene-r-a-t-i-en—r-e^-i-e-n in a conventional image pick- 
up apparatus . 

FIG. 2 is a block diagram showing the conventional image 
pick-up apparatus . 

FIG. 3 is a block diagram showing an image pick-up 
apparatus to which the present invention is applied. 

FIG. 4 is a schematic diagram showing a CCD provided at 

the image pick-up apparatus. 

FIG. 5 is a view depicting an showing — setting — image 
generation region and a control signal generation region 
dur ing a- a-t -t-h-e— t -i-me --of still picture image pick-up mode and an 
auto focus control mode. 

FIG. 6 is a view depict ing showing the setting of an image 

generation region and a control s i g n a 1 en-l-a-r-g-ed i-ma-ge 

generation region duringat -the t-ime—of -•■ a moving picture image 

pick-up mode and an auto-focus control mode. 

FIG. 7 is a view depicting the show i ng setting of an image 
generation region and an enlarge deo-n-t-r o~l signal generation 

region during a at-t-he-- 1 -i-me o-f still picture image pick-up mode 

and a manual focus control mode. 

FIG. 8 is a view depicting the showing setting of an image 
generation region and an enlarged image generation region 

during at the— time— o-f a moving picture image pick-up mode and a 

manual focus control mode. 
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FIG. 9 is a graph -view showing a gain characteristic e-f- 

gain table used in a_zoom adjustment unit. 

FIG. 10 is a view depicting -show-ii^g — teethe relationship 
between an image signal portion removed by controlling a CCD 

output as the -result e-f the -f-aet- -that e-ut-pu-t is eont-re-l~led 

from CCD and image signal portion removed by controlling aG the 
res-u-l-t — — the — fa-et — t-h-at- read-out from a memo r y~~-i-s— -ee-n-t-r-o-l-led 

FIG. 11 is a view used in fer- explaining how image signal 
portions that are not to be displayed during enlarged image 

display are di scarded by controlling a CCD output operation 

and controlling a memory read-out operation -image s-ig-na-1- 

eu-tpu-t-ted from- G-G-D a-nd i-ma-ge s-ign-a-1- -w-h-i-e-h- i-s -re-ad out f-r-om 

memer-y- -when -e-n-l-a-r^ged" -image- --g-e-Re-r-at"i-on""r-eg-i-on-"i--s— set . 

FIG. 12 depicts a display in irs — a vi e w showing a state in 
which t-he----s-t-a-te-~-whe-r-ean icon is displayed on display unit when 
an image is displayed in an enlarged state on the display 
unit . 

FIGS. 13A and 13B are views showing the — statc states in 
which--wher-e an area of an enlarged image generation region 

gradually becomes narrow, and the degree of enlargement -ra-t-i-o 

o-f image d-i-sp-l-a-yed- on the di-sp-l-a-y- -uni-t gradually increases 

with the lapse of time. 

FIGS. 14A and 14B are views showing the state where the 
area of enlarged image generation region discretely becomes 
narrow, and the enlargement ratio of image displayed on 
display unit discretely increases with the lapse of time. 

FIG. 15 is a view showing another relationship between an 
image signal removed as the result of the fact that output is 
controlled from CCD and an image signal removed as the result 
of the fact that read-out from memory is controlled in the 
case where image generation region is set. 

FIG. 16 is a flowchart showing the operation when the 
image pick-up apparatus to which the present invention is 
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applied turns ON an enlargement display flag. 

FIG. 17 is a flowchart showing the operation in the case 
where the image pickup apparatus to which the present 
invention is applied performs hand movement correction when 
the enlargement display flag is turned ON. 

FIG. 18 is a flowchart showing the operation in the case 
where focus control, exposure control and white balance 
control are performed when the image pick-up apparatus to 
which the present invention is applied is in still picture 
image pick-up mode and auto focus control mode. 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention will now be 
described in detail with reference to the attached drawings. 

As shown in FIG. 3, an image pick-up apparatus 1 to which 
the present invention is applied comprises a lens unit 2 for 
receivin ge on-ve-rg -i-ng image pick-up light from an object, a CCD 
(Charge Coupled Device) 3 for receiving image pick-up light 

from which h^ts b ee n converged — by — the lens unit 2 and 

outputting --a n image sign a 1 . -t-e— eo-n-ve-r- t~"4-t~----i-n-t-^ 

-t-o---0-u-tpu-t —the ima-g-e- -s -i-gna-l thus converted , an analog front end 

4 for converting the image signal outputted by the CCD 3 into 
a digital signal, an image signal processing unit 5 for 
processing the image signal outputted from the analog front 
end 4, a memory 6 for storing a signal delivered from the 
image signal processing unit 5, a display control unit 7 
supplied with an image signal which has been read out from the 
memory 6, and a display unit 8 on which image is displayed 

according to - on -the -basis o-f- eon-t-r-ol b-y the di splay control 

unit 7. 

Moreover, the image pick-up apparatus 1 comprises a drive 
unit 9 for driving a focus lens 21, a zoom lens 22, and a stop 
(iris) 23 provided at the lens unit 2, an angular velocity 
detecting unit 10 for detecting angular velocity when hand 
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movement or vibration takes place at the image pick-up 
apparatus 1 to output an angular velocity signal, an angular 
velocity signal processing unit 11 -f€H? — kipleffle n feln g ■processing 
to an angular velocity signal outputted from the angular 
velocity detecting unit 10/ a timing generator (hereinafter 
referred to as TG) for controlling output of image signal from 
the CCD 3, an input unit 13 adapted so that information is 
inputted by user, and a microcomputer 14 for controlling 
respective units on the basis of signals from the image signal 
processing unit 5, the angular velocity processing unit 11 and 
the input unit 13. 

At the lens unit 2, there are provided the focus lens 21 
of which position is changed so that focal point can be 
controlled, the zoom lens 22 of which position is changed so 
that enlargement ratio (magnification) of image can be 
controlled without changing image formation position, and an 
aperture portion 23a of which size is adjustable (variable) . 
The lens unit 2 comprises stop (iris) 23 adapted so that size 
of the aperture portion 23a is changed so that quantity of 
light outputted from the lens unit 2 can be controlled, and a 
ring 24 adapted so that it is manually rotated to thereby move 
position of the focus lens 21. 

When the operation mode is auto focus control mode to 
automatically control focal point, the focus lens 21 is moved 
by the drive unit 9 on the basis of focus control signal S4 
generated from focus detection signal SI which will be 
described later. Moreover, when the operation mode is manual 
focus control mode to manually control focal point, the focus 
lens 21 is structurally moved through, e.g., link or gear, 
etc. by rotating the ring 24, or is moved by the drive unit 9 
on the basis of rotation of the ring 24 electrically detected 
by using sensor such as encoder, etc. In addition, the zoom 
lens 22 is moved by the drive unit 9 when optical zoom is 
performed. The stop (iris) 23 is adapted so that size of 
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aperture portion 23a is controlled by the drive unit 9. 

It is to be noted that the image pick-up apparatus may be 
conf i gure s such t hat the zoom operati on may be p erformed by 

manually moving -caused to be of- -the eon-f-i-gu-r-at-i-o-n -in- wh-i-eh- 

-t-h-e zoom 1 ens 2 2-— i-s—ma-n-ual-l-y- -moved to- ----t-hei:eby---"ha-ve"--abi-lity~t-o 

manually — perform zoom . For example, there is provided a 

switching unit for switching the lens moved by rotating the 
ring 24 into either focus lens 21 or zoom lens 22. Further, 
when the zoom lens 22 is manually moved, the switching unit is 
operated to set the lens moved by rotation of the ring 24 to 
the zoom lens 22 thereafter to rotate the ring 24 to thereby 
move the zoom lens 22. In this example, since the 
microcomputer 14 performs operation on the basis of position 
of the zoom lens 22, when the zoom lens 22 is manually moved, 
a signal indicating position of the zoom lens 22 is delivered 
to the microcomputer 14. 

As the CCD 3, there is used, e.g., CCD of the interline 
transfer type as shown in FIG. 4. The CCD 3 comprises photo- 
diodes 31 for converting received image pick-up light into 
accumulated charges"-t-e~--a-e-eumu-l"at-e— t-hem, read-out gates 32 from 
which charges accumulated in the respective photo-diodes 31 
are read out, vertical transfer paths 33 for transferring, in 
a vertical direction indicated by arrow V in the figure, 
charges which have been read out (hereinafter referred to as 
vertical transfer) , a horizontal transfer path 34 for 
transferring, in a horizontal direction indicated by arrow H 
in the figure, charges which have been transferred in vertical 
direction (hereinafter referred to as horizontal transfer) , a 
data output unit 35 for performing amplification of charges 
which have been transferred in horizontal direction, etc., a 
grounded resistor 36, and a switch 37 provided between the 
data output unit 35 and the resistor 36. Namely, when the 
switch 37 is turned ON (closed) , the data output unit 35 is 
grounded through the resistor 36 so that no charge is 
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outputted. In addition, when the switch 37 is turned OFF 
(opened) , the data output unit 35 outputs charges. 
Accordingly, when the switch 37 is turned ON, €mno — image 
signal is outputted from the CCD 3. When the switch 37 is 
turned OFF, anno image signal is outputted from the CCD 3, 
Read-out, vertical transfer and horizontal transfer of charges 
accumulated at the respective photo-diodes 31, and ON/OFF of 
the switch 37 are performed on the basis of signals delivered 
from the TG 12. 

The image signal processing unit 5 comprises a signal 
separation unit 51 for separating an image signal delivered 

from the analog front end 4 into a luminance signal, an R- 

signal, a G-signal and a B-signal (hereinafter collectively 

referred to as color signals) , an in-focus detecting unit 52 
for detecting in focus degree of the lens unit 2 from 
luminance signal in accordance with control by the 
microcomputer 14, an exposure detecting unit 53 for detecting 
brightness of object from luminance signal in accordance with 
control by the microcomputer 14, and a white balance detecting 
unit 54 for detecting color temperature of object from color 
signals in accordance with control by the microcomputer 14. 

The in focus detecting unit 52 is operative so that when 
the operation mode is auto-focus control mode, it integrates, 
by control of the microcomputer 14, high frequency component 

of a luminance signal that is separated from image signal 

outputted from control signal generation region A set at the 
light receiving surface of the CCD 3, as shown in FIGS. 5 and 
6, for example, to generate focus detection signal SI 
indicating in focus degree of the lens unit 2. The focus 
detection signal SI is delivered to the microcomputer 14. 
Since high frequency component of luminance signal increases 
according as the lens unit 2 is placed in in-focus state to 
more degree, the focus detection signal SI increases. The high 
frequency component of the luminance signal is obtained, e.g., 
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by passing luminance signal through high-pass filter or band- 
pass filter. In this example, the control signal generation 
region A is set at the light receiving surface of the CCD 3 by 
the microcomputer 14. Setting of the control signal generation 
region A by the microcomputer 14 will be described later. 

The exposure detecting unit 53 is operative so that when 
the operation mode is auto focus control mode, it integrates, 
by control of the microcomputer 14, luminance signal separated 
from image signal outputted from the control signal generation 
region A to generate exposure detection signal S2 indicating 
brightness of object. Moreover, the exposure detecting unit 53 
is operative so that when the operation mode is manual focus 
control mode, it integrates, by control of the microcomputer 

14, a luminance signal that is separated from image signal 

outputted from enlarge image generation region E set at the 
light receiving surface of the CCD 3, as shown in FIGS. 7 and 
8, for example, to generate exposure detection signal S2 . The 
exposure detection signal S2 is delivered to the microcomputer 
14. Since the value of the luminance signal increases to more 



detection signal S2 also increases as the object becomes 
bright . In this example, enlarged image generation region E is 
set at the light receiving surface of the CCD 3 by the 
microcomputer 14. Setting of the enlarged image generation 
region E by the microcomputer 14 will be described later. 

The white balance detecting unit 54 is operative so that 
when the operation white balance detection signal S3 
indicating color temperature of object on the basis of color 
signals separated from image signal outputted from the control 
signal generation region A. Moreover, the white balance 
detecting unit 54 is operative so that when the operation mode 
is manual focus control mode, it generates, by control of the 
microcomputer 14, white balance detection signal S3 from image 
signal outputted from the enlarged image generation region E. 




■as object becomes bright, the exposure 
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The white balance detection signal S3 is delivered to the 
microcomputer 14. The white balance detection signal S3 is 
generated by integrating signals including color information 
of R-signal and B-signal. 

The display control unit 7 converts an image signal which 
has been read out from the memory 6 into data train 
representative of an image that the display unit 8 can display 

as image—to -display- -the image -on the display unit 8. Moreover, 

for example, when the operation mode is manual focus control 
mode and setting such that the auxiliary function is used is 
made, etc., image signal outputted from a portion of effective 
pixels of the CCD 3 is delivered from the memory 6. When the 
system is s e t se-t-t-i-ng- such that an enlarged image is displayed 

on the display unit 8 -is ma-d-e, the display control unit 7 

converts the image signal which has been read out from the 
memory 6 into a data train representative __p^__an^___i^age__that the 

display unit 8 can display as an enlarged image of having a- 

predetermined s i ze to -dis-p-l-a-y t-h-e e-nla-rged- image on- -t-h-e 

display unit — 8-. 

For example, when the operation mode is manual focus mode 
and setting is made, image signal of the enlarged image 
generation region E is read out from the memory 6. The display 
control unit 7 converts image signal of the enlarged image 
generation region E into data train that the display unit 8 
can display as image having a predetermined size to display 
the enlarged image on the display unit 8. 

The display unit 8 displays image in accordance with 
control from the display control unit 7. For example, when the 
operation mode is auto focus adjustment mode, the display unit 
8 displays image generated from image signal outputted from 
image generation region B. Moreover, when the operation mode 
is manual focus control mode, and setting such that auxiliary 
function is used is made to perform focus control, the display 
unit 8 displays image generated from image signal outputted 
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from the enlarged image generation region E. 

When the operation mode is auto focus control mode, the 
drive unit 9 moves the focus lens 21 on the basis of focus 
control signal S4 delivered from the microcomputer 14 to 
control focal point of image. Moreover, when the optical zoom 
is performed, the drive unit 9 moves the zoom lens 22 on the 
basis of enlargement ratio (magnification) control signal 
delivered from the microcomputer 14 to adjust enlargement 
ratio (magnification) of image. Further, the drive unit 9 
changes size of aperture portion 23a provided at stop (iris) 
23 on the basis of exposure control signal S5 delivered from 
the microcomputer 14 to adjust quantity of light that the lens 
unit 2 outputs. 

The angular velocity detecting unit 10 detects angular 
velocity when hand movement takes place at the image pick-up 
apparatus 1. The angular velocity detecting unit 10 comprises 
a V-direction angular velocity sensor 101a for detecting 
angular velocity in the vertical direction to output a 
vertical ( V) angular velocity signal, and an H-direction 
angular velocity sensor 101b for detecting angular velocity in 
the horizontal direction to output a horizontal ( H) angular 
velocity signal. 

The angular velocity signal processing unit 11 comprises 
low-pass filters 111a, 111b for removing high frequency 
component from V-angular velocity signal and H-angular 
velocity signal which have been outputted by the angular 
velocity detecting unit 10, amplifiers 112a, 112b for 
amplifying signals outputted by the low-pass filters 111a, 
111b, and high-pass filters 113a, 113b for removing low 
frequency component from signals outputted by the amplifiers 
112a, 112b. Namely, the angular velocity signal processing 
unit 11 performs band limitation and amplification of the H- 
angular velocity signal and V-angular velocity signal. 

The TG 12 delivers a signal to the CCD 3 to control 
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output of image signal from the CCD 3. When described in 
detail, the TG 12 delivers, to the CCD 3, readout signal VT 
for reading out charges accumulated in respective photo-diodes 
31, ordinary vertical transfer signal VLC for performing, at 
ordinary speed (frequency), vertical transfer of signal which 
has been read out, high speed vertical transfer signal VHC for 
performing, at high speed, vertical transfer of signal which 
ordinary speed, horizontal transfer of signal which has been 
transferred in vertical direction, high speed horizontal 
transfer signal HHC for performing, at high speed, horizontal 
transfer of signal which has been transferred in vertical 
direction, and a switch signal SP for turning the switch 37 
ON. 

When the TG 12 delivers read-out signal VT to the CCD 3 
thereafter to deliver ordinary vertical transfer signal VLC 
and ordinary horizontal transfer signal HLC, image signal is 
outputted from the CCD 3. On the other hand, when the TG 12 
delivers read-out signal VT to the CCD 3 thereafter to deliver 
high speed vertical transfer signal VHC, high speed transfer 
signal HHC and switch signal SP, charges accumulated in 
respective photo-diodes 31 are transferred in vertical 
direction at high speed, and are then transferred in 
horizontal direction at high speed. The charges thus 
transferred are delivered to the data output unit 35. In 
addition, since the switch 37 is turned ON, the data output 
unit 35 is grounded through a resistor 36. As a result, 
charges transferred at high speed are not outputted from the 
data output unit 35. Namely, no image signal is outputted from 
the CCD 3. 

The input unit 13 comprises a mode switching dial, zoom 

button and/or capture button, etc. When user operates the 
input unit 13, switching between still picture image pick-up 
mode and moving picture image pick-up mode, setting of 
enlargement ratio (magnification) of image, switching between 
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manual focus etc. are performed. 

The capture button is caused to be of the configuration 
in which it is pushed or thrust thereinto at two stages. The 
state where the capture button is lightly pushed so that it is 
pushed or thrust into the position at which user feels 
resistance is called "half-push", and the state where the 
button is further pushed or thrust from the "half-push" is 
called "full-push". When the capture button is placed in 
"half-push" state, image displayed on the display unit 8 
becomes stationary (still) . When the capture button is placed 
in full-push state, image displayed on the display unit 8 is 
picked up as still picture (image), and is recorded at 
recording portion (not shown) . 

Setting such that auxiliary function is used is made when 
the operation mode is the manual focus control mode so that an 
enlarged image is displayed on the display unit 8 when user is 
rotating the ring 24. Namely, when user manually controls the 
focal point, he can perform focus control while observing the 
visually — recognizing — enlarged image displayed on the display 
unit 8. Moreover, at the image pick-up apparatus 1, when the 
operation mode is manual focus control mode and setting such 
that auxiliary function is used is made so that focus control 
is being performed, image which has been enlarged and has been 
caused to undergo hand movement correction is displayed on the 
display unit 8 . 

In this example, in the case where the operation mode is 
manual focus control mode, display of enlarged image is 
completed when a predetermined time t is passed from the time 
when rotation of the ring 24 is stopped. The time t is 
measured by counter (not shown) provided at the microcomputer. 
It is to be noted that even in the case where the operation 
mode is manual focus control mode and user is rotating the 
ring 24, when setting such that auxiliary function is not used 
is made, ordinary image which is not enlarged is displayed on 
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the display unit 8. 

The microcomputer 14 comprises a mode switching unit 
1 4 1.7 — -and — i-s — o p e r a t i-ve — so — fcfea-fc — when — so tt i n g — #e*? — p-ietet-ng — up 

still -p-i-efe-u-r-e (image-) -i-s--faadre---b-y--t-h-e When still picture ( image ) 

pick-up mode is selected through input unit 13 the mode 
switching unit sets the system to operate in still picture 

pick-up mode. When moving picture (image) pick-up mode is 

selected through input unit 13 the mode switching unit sets 

the system to operate in moving picture pick-up mode. -/ its 

operational mode — results — ±n — still — picture — imago — pick - up mod e , 

end— when — se-t-t-i^g- — for — piek-i-nrg — up — moving — pi ctu re (-image-) i-s 

made-/ its operation mode results in- moving pie-t-u-re image 

pi-e-kup---mode . Moreover, when setting for manually controlling 
focal point is made by the input unit 13, the-i-ts- operational 
mode is the rcsults — i** manual focus control mode. When setting 
for automatically controlling focal point is made, the it-s 
operational mode i s the -r-e-sul-t-s---i-n auto focus control mode. 

The microcomputer 14 comprises a hand movement quantity 
calculation unit 142 for determining hand movement quantity 
indicating direction and/or magnitude of hand movement when 
hand movement takes place at the image pick-up apparatus 1. 
The hand movement quantity calculation unit 142 comprises a 
high-pass filter (HPF) 143a supplied with V angular velocity 
signal outputted from the angular velocity signal processing 
unit 11, a sensitivity adjustment section 144a supplied with a 
signal outputted from the high-pass filter 143a, a zoom 
adjustment section 144x, and an integration circuit 146a 
supplied with a signal outputted from the zoom adjustment 
section 145a. Moreover, the hand movement calculation unit 142 
comprises a high-pass filter (HPF) 143b supplied with a H 
angular velocity signal outputted from the angular velocity 
signal processing unit 11, a sensitivity adjustment section 
144b supplied with a signal outputted from the high-pass 
filter 143b, a zoom adjustment section 145b supplied with a 
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signal outputted from the sensitivity adjustment section 144b, 
and an integration circuit 146b supplied with a signal 
outputted from the zoom adjustment section 145b, 

The high-pass filters 143a, 143b remove low frequency 
components included in V angular velocity signal and H angular 
velocity signal which have been respectively delivered from 
the angular velocity signal processing unit 11 to thereby 
avoid that movement of the image pick-up apparatus 1 by 
panning or tilting is included into hand movement quantity 
calculated by the hand movement quantity calculation unit 142 
so that erroneous hand movement correction is made* 

The sensitivity adjustment sections 144a, 144b perform, 
with respect to signals outputted from the high-pass filters 
143a, 143b, an operation for reducing unevenness of individual 
sensitivities of the H angular velocity sensor 101 a and the V 
angular velocity sensor 102b provided at the image pick-up 
apparatus 1 . 

The zoom adjustment sections 145a, 145b perform 
correction corresponding to position of the zoom lens 22 with 
respect to signals outputted apparatus 1, when position of the 
zoom lens 22 is varied to change enlargement ratio 
(magnification) of image, image movement or shaking changes 
also when similar hand movement takes place. Accordingly, 
e.g., the gain table shown in FIG. 9 is used to determine zoom 
gain from position of the zoom lens 22 to integrate the zoom 
gain with respect to signals delivered from the sensitivity 
adjustment sections 144a, 144 to thereby perform correction. 
In FIG. 9, the abscissa indicates position of the zoom lens 
22, and the ordinate indicates zoom gain. The zoom gain 
becomes large according as position of the zoom lens 22 moves 
from the Wide end and the Tele end. 

The integration circuits 146a, 14 6b implement integration 
to signals outputted from the zoom adjustment sections 145a, 
145b to thereby calculate angle. A hand movement is calculated 
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from the angle calculated by the integration circuits 146a, 
146b. 

The microcomputer 14 generates exposure control signal S5 
on the basis of exposure detection signal S2 delivered from 
the exposure detecting unit 53 to deliver it to the drive unit 
9. Moreover, the microcomputer 14 generates white balance 
amplifier control signal S6 on the basis of white balance 
detection signal S3 delivered from the white balance detecting 
unit 54 to deliver it to white balance amplifier (not shown) 
which amplifies or attenuates color signal into a 
predetermined value. 14 generates focus control signal S4 on 
the basis of focus detection signal SI delivered from the in 
focus detecting unit 52 to deliver it to the drive unit 9. 

When the operation mode is moving picture image pick-up 
mode, the microcomputer 14 sets, as shown in FIGS. 6 and 8, 
image generation region B within region constituted by all 
effective pixels (hereinafter referred to as effective pixel 
region) of the CCD 3. The microcomputer 14 serves to move set 
position of the image generation region B in accordance with 
hand movement quantity to thereby perform hand movement 
correction of image displayed on the display unit 8. When the 
operation mode is moving picture image pick-up mode and hand 
movement quantity is equal to zero, the microcomputer 14 sets 
the image generation region B at a predetermined position 
indicated by B in FIGS. 6 and 8. Further, when, e.g., hand 
movement quantity indicated by arrow M in the figure is 
detected, the microcomputer 14 sets the image generation 
region B at position B 1 moved by quantity corresponding to 
hand movement quantity from the predetermined position B. 

Namely, the image pick-up apparatus 1 performs hand 
movement correction by the so-called electronic hand movement 
correction system to move the position of image generation 

region B set within effective pixel region D by a quantity 

corresponding to hand movement quantity to thereby correct 
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image movement or shaking. 

Moreover, when the operation mode is still picture image 
pick-up mode, the microcomputer 14 serves to set the image 
generation region B at a predetermined position irrespective 
of hand movement quantity as shown in FIGS. 5 and 7. In this 
embodiment, the entirety of the effective pixel region D of 
the CCD 3 is set within the image generation region B. 

When the operation mode is manual focus control mode, the 
microcomputer 14 serves to set an enlarged image generation 
region E within the image generation region B as shown in 
FIGS. 7 and 8. The microcomputer 14 serves to move the set 
position of the enlarged image generation region E in 
accordance with the hand movement quantity to thereby perform 
hand movement correction of the image displayed in the 
enlarged state on the display unit 8. When the hand movement 
quantity is equal to zero, the enlarged image generation 
region E is set at a predetermined position as indicated by E 
in FIGS. 7 and 8, for example. Further, when hand movement 
quantity as indicated by arrow M in the figure, for example, 
is detected, the enlarged image generation region is set at a 
position E 1 moved by quantity corresponding to hand movement 
quantity from the predetermined position E. 

As explained above, the enlarged image generation region 
E is set, whereby when the operation mode is manual focus 
control mode, image which has been enlarged and has been 
caused to undergo hand movement correction is displayed on the 
display unit 8. Accordingly, in accordance with the image 
pick-up apparatus 1, user makes it easy to perform arbitrary 
focus control . Moreover, the r e sul ting pi-e-ked- —up-"i-ma-ge -re-sults 

in ima-g-e wh-i-eh- ha-s be-en €-a-u-sed -t-e has ■ undergone auto focus 

control, exposure control and white balance control based on 
data which has been corrected f o r — t-he-— ba-5-i--s---e-f — -i-iaa:g i e-"S'ig^i-a4: 

h-a-vi-ng less i-n-f-l-u-e-nee e-f hand movement. Namely, the image 

pick-up apparatus 1 can pick up still picture (image) in which 
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exposure and/or white balance, etc. have been suitably 
performed . 

When the operation mode is auto focus control mode, the 
microcomputer 14 sets, as shown in FIGS. 5 and 6, control 
signal generation region A within image generation region B. 
The microcomputer 14 serves to move set position of the 
control signal generation region A in accordance with hand 
movement quantity, whereby image signal outputted from the 
control signal generation region A results in image which has 
been caused to undergo hand movement correction. When the hand 
movement quantity is equal to zero, the control signal 
generation region A is set at a predetermined position as 
indicated by A in FIG. 5, for example. Further, when, e.g., 
hand movement quantity as indicated by arrow M in the figure 
is detected, the control signal generation region is set at a 
position X moved by quantity corresponding to hand movement 
quantity from the predetermined position A. 

As explained above, the control signal generation region 
A is set on the basis of hand movement quantity, whereby even 
when the operation mode is auto focus control mode and hand 
movement correction is not implemented to image to be 
displayed on the display unit 8, picked up image results in 
image in which auto the basis of image signal having less 
influence of hand movement. Namely, the image pick-up 
apparatus 1 can pick up still picture (image) in which 
exposure and/or white balance, etc. have been suitably 
performed. 

The microcomputer 14 controls the TG 12 to output, from 
the CCD 3, image signals except for image signals outputted 
from excess pixels positioned at both end sides in the 
vertical direction. Moreover, the microcomputer 14 controls 
address of image signal which is read out from the memory 6 to 
read out, from the memory 6, image signals except for image 
signals outputted from excess pixels positioned at both end ^ 
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sides in the horizontal direction. 

When the image generation region B is set as indicated by 
slanting lines in FIG. 10 in the case where the operation mode 
is moving picture image pick-up mode, the microcomputer 14 
inhibits that charges accumulated at surplus photo-diodes 31 
positioned at both end sides in the vertical direction as 
indicated by CI and C2 are outputted from the data output unit 
35 by suitably delivering high speed vertical transfer signal 
VHC, high speed horizontal transfer signal HHC and switch 
signal SP. On the other hand, charges accumulated at the 
photo-diodes 31 existing within the range except for CI and C2 
are outputted from the data output unit 35 by delivering 
ordinary vertical transfer signal VLC and ordinary horizontal 
transfer signal HLC. Accordingly, image signals within the 
range except for CI and C2 are outputted. The image signal 
outputted from the CCD 3 is processed by the image signal 
processing unit 5, and is then recorded into the memory 6. 
Then, the microcomputer 14 controls address of image signal 
which is read out from the memory 6 on the basis of hand 
movement quantity to read out, from the memory 6, image 
signals except for image signals outputted from excess pixels 
positioned at both end sides in the horizontal direction as 
indicated by C3 and C4 to deliver such image signals to the 
display control .unit 7. That isN-ame-l-y, when the operation mode 
is moving picture image pick-up mode, the microcomputer 14 
reads out, from the memory 6, image signals within the range 
of the image generation region B without reading out, from the 
memory 6, image signals within the range as indicated by C3 
and C4 to deliver such images signal to the display control 
unit 7. 

On the other hand, when the operation mode is the still 
picture image pick-up mode and the auto focus control mode, 
the microcomputer 14 controls the TG 12 to output, from the 
data output unit 35, charges accumulated in photo-diodes 
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within the effective pixel region D by delivering the ordinary 
vertical transfer signal VLC and the ordinary horizontal 
transfer signal HLC . Accordingly, image signal of the 
effective pixel region D is outputted from the CCD 3. The 
image signal outputted from the CCD 3 is processed by the 
image signal processing unit 5, and is then recorded into the 
memory 6. Further, the microcomputer 14 reads out all image 
signals recorded in the memory 6 to deliver them to the 
display control unit 7. 

Moreover, when the enlarged image generation region E is 
set as indicated by slanting lines in FIG. 11 in the case 
where the operation mode is a manual focus mode in photo-diodes 
31 positioned at both end sides in vertical direction as 
indicated by Fl and F2 are outputted from the data output unit 
35 by delivering high speed vertical transfer signal VHC, high 
speed horizontal transfer signal HHC, and switch signal SP. On 
the other hand, the microcomputer 14 outputs, from the data 
output unit 35, charges accumulated in photo-diodes 31 
existing within the range except for Fl and F2 by delivering 
ordinary vertical transfer signal VLC and ordinary horizontal 
transfer signal HLC . Accordingly, image signals within the 

range of except for Fl and F2 are not outputted from the CCD 3. 

The image signals outputted from the CCD 3 are processed by 
the image signal processing unit 5, and are then recorded into 
the memory 6. Then, the microcomputer 14 controls, on the 
basis of hand movement quantity, address of image signal which 
is read out from the memory 6 to read out, from the memory 6, 
image signals except for image signals outputted from excess 
pixels positioned at both sides in the horizontal direction as 
indicated by F3 and F4 . Namely, the microcomputer 14 reads 
out, from the memory 6, image signals within the range of the 
enlarged image generation region E without reading out, from 
the memory 6, image signals within the range indicated by F3 
and F4 to deliver them to the display control unit 7. 
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Namely, when the operation mode is moving picture image 
pick-up mode and auto focus control mode, the microcomputer 14 
serves to move, as shown in FIG. 6, control signal generation 
region A and image generation region B by quantity 
corresponding to hand movement quantity indicated by arrow M. 

Moreover, when the operation mode is still picture image 
pick-up mode and auto focus control mode, the microcomputer 14 
serves to set, as shown in FIG. 5, image generation region B 
to full effective pixels to move the control signal generation 
region A by quantity corresponding to hand movement quantity 
indicated by arrow M. Further, when the operation mode is 
moving picture image pick-up mode and manual focus adjustment 
mode, the microcomputer 14 serves to moves, as shown in FIG. 
8, the image generation region B and the enlarged image 
generation region E by quantity corresponding to hand movement 
quantity indicated by arrow M. In addition, when the operation 
mode is still picture image pick-up mode and manual focus 
adjustment mode, the microcomputer 14 sets, as shown in FIG. 
7, image generation region B to full effective pixels to move 
the enlarged image generation region E by quantity 
corresponding to hand movement quantity indicated by arrow M. 

When the operation mode is manual focus adjustment mode 
and setting such that auxiliary function is used is made, the 
microcomputer 14 delivers image signal of the enlarged image 
generation region E^ to the display control unit 7. The display 
control unit 7 generates image enlarged so as to take a 
predetermined size from image signal of the enlarged image 
generation region E. Namely, when the operation mode is manual 
focus adjustment mode and setting such that auxiliary function 
is used is made, image which has been enlarged and has been 
caused to undergo hand movement correction is displayed on the 
display unit 8. Accordingly, since user can manually perform 
focus control while visually recognizing image which has been 
enlarged and has been caused to undergo hand movement 
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correction, it becomes easy to perform arbitrary focus 
control . 

Moreover, when image which has been generated and 
enlarged on the basis of image signal of enlarged image 
generation region E is displayed on the display unit 81 the 
microcomputer 14 turn ON flag to the effect that enlarged 
image is displayed (hereinafter refereed to as enlargement 
display flag) . When the enlargement display flag is turned ON, 
the microcomputer 14 serves to move position of the enlarged 
image generation region E by quantity corresponding to hand 
movement quantity to display, on the display unit 8, image 
which has been enlarged and has been caused to undergo hand 
movement correction . 

It is to be noted that in the case where the operation 
mode is a manual focus mode and an enlarged image is displayed 

on the display unit 8, if the user is not observing the 

display at when the moment when the image is enlarged -is- 

ov-e-r-l-o-o-ked-y- it i s becomes difficult for the user to judge 
whether or not the displayed image is enlarged. As shown in 
FIG. 12, there is conceived a method of performing judgment to 
the effect that enlarged image is displayed, by displaying 
icon 150 or character 151 when enlarged image is displayed on 
the display unit 8. However, when such a method is employed, a 
portion of image is hidden by display of icon 150 or character 
151. This prevents that user visually recognizes image when he 
manually controls focal point. 

In view of the above, at the microcomputer 14, it is 
preferable that made such that when image displayed on the 
display unit 8 is enlarged, the enlarged image generation 
region E gradually becomes narrow with lapse of time as shown 
in FIG. 13A, for example. Area of enlarged image generation 
region E is gradually narrowed with lapse of time so that 
enlargement ratio of image displayed on the display unit 8 
gradually increases with lapse of time as shown in FIG. 13B, 
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for example. By displaying image on the display unit 8 while 
gradually increasing enlargement ratio, user becomes easy to 
recognize that enlarged image is displayed on the display unit 
8 . 

Moreover, in the case where image is displayed on the 
display unit 8 while gradually increasing enlargement ratio 
when the operation mode is manual focus control mode, it 
becomes difficult to perform discrimination between such 
display and display when image enlarged by zoom operation is 
displayed on the display unit 8. In view of the above, at the 
microcomputer 14, it is further preferable that when the 
operation mode is manual focus control mode, setting is made 
such that area of the enlarged image generation region E 
discretely becomes small with lapse of time as shown in FIG. 
14A, for example. When setting is made such that area of the 
enlarged image generation region E discretely becomes small 
with lapse of time, enlargement ratio of image displayed on 
the display unit 8 discretely increases with lapse of time as 
shown in FIG. 14B, for example. By discretely increasing 
enlargement ratio of image with lapse of time, user can judge 
that enlarged image is displayed on the display unit 8 because 
the operation mode is manual focus control mode. It is to be 
noted that there may be employed an approach to change center 
position of enlarged image generation region E every time 
enlargement ratio of image changes when enlargement ratio of 
image is discretely increased. 

As a method of reducing area of the enlarged image 
generation region E with lapse of time, there is mentioned, 
e.g., a method of storing table or function indicating the 
relationship between time and enlarged image generation region 
E into memory unit (not shown) , whereby the microcomputer 14 
makes reference to the table or performs operation to thereby 
determine area of the enlarged image generation region E. 

It is to be noted that while there is employed, in this 
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embodiment, such an approach in which the microcomputer 14 
controls the TG 12 to thereby remove image signals outputted 
from excess pixels positioned at both end sides in the 
vertical direction, and to control address of image signal to 
be read out from the memory 6 to thereby remove image signals 
outputted from excess pixels positioned at both ends in the 
horizontal direction to thereby deliver image signal of the 
enlarged image generation region E to the display control unit 
7, image signal of enlarged image generation region E may be 
delivered to the display control unit 7 by other method. For 
example, as shown in FIG. 15, there may be employed an 
approach in which the microcomputer 14 controls the TG 12 to 
thereby remove image signals outputted from excess pixels 
existing within the half region of the end portion side among 
excess pixels positioned at the upper end side indicated at G 
1 in the figure, and image signals outputted from excess 
pixels existing within the half region of image signals 
outputted from excess pixels existing within the half region 
of the lower end portion side indicated at G2 in the figure, 
and to control address of image signal that the microcomputer 
14 reads out from the memory 6 to thereby remove image signals 
outputted from the remaining excess pixels positioned .in the 
vertical direction indicated by G3 in the figure, and image 
signals outputted from excess pixels positioned in the 
horizontal direction . 

It is to be noted that the image pick-up apparatus 1 may 
be caused to be of the configuration capable of displaying, 
with respect to the display unit 8, image which has been 
caused to undergo hand movement correction and has been 
enlarged when electronic zoom is being performed. 

Then, explanation will be given by using the flowcharts 
shown in FIGS. 16 and 17 in connection with the operation of 
the image pick-up apparatus 1 in the case where image which 
has been enlarged and has been caused to undergo hand movement 
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correction is displayed with respect to the display unit 8 
when the operation mode is still picture image pick-up mode 
and manual focus control mode, and setting such that auxiliary 
function is used is made. It is to be noted that processing 
shown in FIGS. 16 and 17 are processing called every field 
after the power supply of the image pick-yap apparatus 1 is 
turned ON. 

When image which has been enlarged and has been caused to 
undergo hand display flag is first turned ON thereafter to 
perform hand movement correction. 

When explanation will be given in practical sense, as 
shown in the flowchart of FIG. 16, first, at step ST1, the 
microcomputer 14 judges whether or not the condition for 
displaying enlarged image on the display unit S is satisfied. 
When described in detail, the microcomputer 14 confirms that 
the operation mode is manual focus control mode, setting such 
that auxiliary function is used is made, the capture button is 
not placed in deep-pushed state or half pushed state, moving 
picture is not being recorded, and still picture (image) is 
not being recorded. When the condition is not satisfied, 
processing by the microcomputer 14 proceeds to step ST2 . When 
the condition is satisfied, processing by the microcomputer 14 
proceeds to step ST4. 

At step ST2, the microcomputer 14 turns OFF enlargement 
display flag. Thus, processing by the microcomputer 14 
proceeds to step ST3. 

Then, at the step ST3, the microcomputer 14 clears the 
counter to complete processing. 

Moreover, at the step ST4, the microcomputer 14 judges 
whether or not the ring 24 is rotated. When the ring 24 is 
rotated, processing by the microcomputer 14 proceeds to step 
ST5. When the ring 24 is not rotated, processing by the 
microcomputer 14 proceeds to step ST6. 

At the step ST5, the microcomputer 14 sets the counter to 
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a predetermined value. Thus, processing by the microcomputer 
14 proceeds to step ST6. 

Then, at the step ST6, the microcomputer 14 judges 
whether or not the counter takes zero. When the counter takes 
zero, processing by the microcomputer 14 proceeds to step ST7. 
When the counter does not take zero, processing by the 
microcomputer 14 proceeds to step ST8 . 

At step ST7, the microcomputer 14 turns OFF the 
enlargement display flag to complete processing. 

Moreover, at step ST8, the microcomputer 14 sets enlarged 
image generation region E to enlarge image to be displayed on 
the display unit 8 and turns ON the enlargement display flag. 
Thus, processing by the microcomputer 14 proceeds to step ST9. 

Then, at step ST9, decrement of the counter is, performed 
to complete processing. 

By performing the above-mentioned operation, the 
enlargement display flag is turned ON or OFF. Further, when 
the enlargement display flag is turned ON, the microcomputer 
14 performs hand movement correction of image displayed in the 
enlarged state on the display unit 8. 

FIG. 17 is a flowchart showing the operation in the case 
where the image pickup apparatus to which the present 
invention is applied performs hand movement correction when 

the enlargement dis play flag is turned ON. Referring to FIG. 

17Whe-n e-x-pl-a-na-t-ion— will be given- -in practical s-en-se 7 a-s shown 

in- -the f--l-ew<z:-ha^t- e-f -FIG--.- -1-7--,- -f-i-r-s-t, at step 53 0 , the 

microcomputer 14 judges whether or not the operation mode is 
still picture image pick-up mode. When the operation mode is 
still picture image pick-up mode, processing by the 
microcomputer 14 proceeds to step ST31. When the operation 
mode is moving picture image pick-up mode, processing by the 
microcomputer 14 proceeds to step ST35. 

Then, at step ST 31, the microcomputer 14 judges whether 
or not the operation mode is manual focus control mode and 
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setting such that auxiliary function is used is made. When the 
operation mode is manual focus control mode and setting such 
that auxiliary function is used is made, processing by the 
microcomputer 14 proceeds to step ST32. When the operation 
mode is not the manual focus control mode and t h e se-t- t-i-ng— such 

that auxiliary function is not invoked usod ts net — made , 

processing by the microcomputer 14 is completed. 

Then, at step ST32, the microcomputer 14 performs 
calculation of hand movement quantity. 

Then, at step ST33, the microcomputer 14 judges whether 
the flag indicating that an enlarged image is displayed on the 
display unit 8 is turned ON or OFF. When the flag is ON, 
processing by the microcomputer 14 proceeds to step ST34. When 
the flag is OFF, processing by the microcomputer 14 is 
completed . 

Then, at step ST34, the microcomputer 14 performs hand 
movement correction for theo -f-- enlarged image displayed on the 
display unit 8 . Namely, the enlarged image generation region 
E is set at a position that is m oved from a predetermined 
position by aby— quantity corresponding to the hand movement 

quantity from- a- predetermined pes-i-t-i-o-n . Further, the 

microcomputer 14 controls the TG 12 and the memory 6 to 
deliver an image signal corresponding to e^— the enlarged image 
generation region E to the display control unit 7. 

In this example, when it is judged at fc-he—step ST30 that 
the operation mode is the moving picture image pick-up mode, 
the microcomputer 14 judges at step ST35 whether or not 

■se-t-t-i-^g 1 — s-ueh — fe-hart- hand movement correction has b een -is- 

performed is -made . When -the s-e-t-t-i-n-g sueh that hand movement 

correction has been -i-s- performed i-s— ma-d-e, the processing by the 

microcomputer 14 proceeds to step ST36. When setting such that 
hand movement correction has -i-s — not been performed — i--s — marde, 
processing by the microcomputer 14 is completed. 

Further, at step ST36, the microcomputer 14 calculates a 
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hand movement quantity. Thus, processing by the microcomputer 
14 proceeds to step ST 34. 

Next T-hen, an explanation will be provide — e^-pia-inre^ in 
connection with the operation of the image pick-up apparatus 1 
in the case where auto focus control, iris quantity control 
and white balance control are performed when the operation 
mode is auto focus control mode. 

When hand movement takes place at the image pick-up 
apparatus 1, angular velocity is detected by the angular 
velocity detecting unit 10. As a result, V angular velocity 
signal and H angular velocity signal are outputted, and are 
delivered to the angular velocity signal processing unit 11. 
The angular velocity signal processing unit 11 implements band 
limitation and amplification to the V angular velocity signal 
and the H angular velocity signal. The V angular velocity 
signal and the H angular velocity signal to which band 
limitation and amplification have been implemented are 
delivered to the microcomputer 14. 

Then, as shown in the flowchart of FIG. 18, at step ST51, 
a hand movement quantity calculation unit 142 calculates hand 
movement quantity from the V angular velocity signal and the H 
angular velocity signal which have been delivered from the 
angular velocity signal processing unit 11. 

Then, at step ST52, the microcomputer 14 serves to move 
the position of the control signal generation region A from a 
predetermined position by quantity corresponding to hand 
movement quantity calculated at the step ST-51 to make setting 
thereof . 

Then, at step ST53, the microcomputer 14 controls the in 
focus detecting unit 52, the exposure detecting unit 53 and 
the white balance detecting unit 54 on the basis of position 
of the control signal generation region A which has been set 
at the step ST52 . The in focus detecting unit 52 generates 
focus detection signal S 1 from image signal outputted from 
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the control signal generation region A to deliver the focus 
detection signal SI to the microcomputer 14. The exposure 
detecting unit 53 generates exposure detection signal S2 from 
image signal outputted from the control signal generation 
region A to deliver the exposure detection signal S2 to the 
microcomputer 14. The white balance detecting unit 54 
generates white balance detection signal S3 from the image 
signal which has been outputted from the control signal 
generation region A to deliver the white balance detection 
signal S3 to the microcomputer 14. 

Then, at step ST54, the microcomputer 14 generates focus 
control signal S4 on the basis of the exposure detection 
signal S2 to deliver these signals to the drive unit 9. 
Moreover, the microcomputer 14 generates white balance control 
signal S6 on the basis of the white balance detection signal 
S3 to deliver the white balance control signal S6 to the white 
balance amplifier . 

The drive unit 9 moves the focus lens 21 on the basis of 
focus control signal S4 to perform focus control and changes 
size of the aperture portion 23a on the basis of the exposure 
control signal S5 to control quantity of light outputted from 
the lens unit 2. In addition, the white balance amplifier 
allows color signal to be a predetermined value on the basis 
of white balance amplifier control signal S6. 

As explained above, in accordance with the image pick-up 
apparatus 1 to which the present invention has been applied, 
when the operation mode is the manual focus control mode and 
■s-e-t-t-i^g — s-ueh: — t-h-a-t- — the auxi 1 i ar y f unc t i on is invokedttee-d — 4rSr 
made, the microcomputer 14 first sets enlarged image 
generation region E at a position moved by hand movement 
quantity from a predetermined position within the image 
generation region B. Further, the display processing unit 7 
generates, from image signal of enlarged image generation 
region E, image enlarged so as to take a predetermined size to 
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display the image thus generated on the display unit 8. 

Accordingly, although the image pick-up apparatus 1 to 
which the present invention is applied employs the electronic 
hand movement correction system, hand movement correction may 

be employed in a when the operation- -mode -is manual focus 

control mode -—and such that effect of hand movement on images 

displayed during such manual focus operation is reduced or 

eliminated setting such that- caused - -to undergo hand movement- 

eo-r-r-ee-feio-n i-s- di-s-pia-yed w-i-t-h -r-es-pee-t -fee the d-i-s-p-l-a-y- u-n-i-t- -8-, 

Namely, the image pick-up apparatus to which the present 
invention is applied is advantageous to miniaturization, and 
is adapted so that user visually confirms image displayed on 
the display unit 8 to thereby have ability to confirm image 
which has been enlarged and has been caused to undergo hand 
movement correction. From this fact, it becomes easy to 
manually perform suitable focus control. 

Moreover, at the image pick-up apparatus 1 to which the 
present invention is applied, when the operation mode is 
manual focus control mode, the exposure detecting unit 53 
generates exposure detection signal S2 on the basis of image 
signal of the enlarged image generation region E, and the 
white balance detecting unit 54 generates white balance 
detection signal S3 on the basis of such image signal. 
Further, the microcomputer 14 generates exposure control 
signal S5 on the basis of exposure detection signal S2, and 
generates white balance control signal S6 on the basis of 
white balance detection signal S3. 

Further, when the operation mode is auto focus control 
mode, the image pickup apparatus 1 to which the present 
invention is applied is operative on the basis of image signal 
of the control signal generation region A so that the in focus 
detecting unit 52 generates focus detection signal SI, the 
exposure detecting unit 53 generates exposure detection signal 
S2, and the white balance detecting unit 54 generates focus 
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control signal S4 on the basis of focus detection signal SI, 
generates exposure control signal S5 on the basis of exposure 
detection signal S2, and generates white balance control 
signal S6 on the basis of white balance detection signal S3. 

Accordingly, also when hand movement correction is not 
performed, the image pick-up apparatus to which the present 
invention is applied can perform exposure control and white 
balance control on the basis of an image signal that is less 

susceptible to the having less influence of hand movement. 

Namely, the image pick-up apparatus 1 to which the present 
invention is applied is advantageous to miniaturization, and 
is adapted so that also when the operation mode is still 
picture image pick-up mode in which no hand movement 
correction is performed, it can display, on the display unit 
8, image in which focus, exposure and white balance have been 
suitably controlled. 

It is to be noted that while the invention has been 
described in accordance with preferred embodiments thereof 
illustrated in the accompanying drawings and described in the 
above description in detail, it should be understood by those 
ordinarily skilled in the art that the invention is not 
limited to embodiments, but various modifications, alternative 
constructions or equivalents can be implemented without 
departing from the scope and spirit of the present invention 
as set forth by appended claims. 
Industrial Applicability 

The image pick-up apparatus according to the present 
invention can display, on the display unit, an_image which has 
been enlarged and has undergone hand movement correction bee-n 

e-aus-ed -t-o un-de-r-g-o ha-nd -mo-veme-n t- eer-r-ee t-i-o-n a-l-se- wh en it is 

miniaturized. Namely, user can pick up an image of high 

accuracy by observing an enlarged hand-movement-c orr ected 

version of the image on a wh-i-l-e -v-i-s-u-a-l-l-y- -recognizing- €>-r 

een€-i"r-m-ing---"ima-g-e----di"Spl-a-yed----en:----t-he display unit. 
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